Assaying calpain activity.
The calpains represent a well-conserved family of intracellular proteases that exhibit broad substrate specificity and consequently influence many cellular processes. Calpain activity regulates the turnover of integrin-linked focal adhesions, which controls cell adhesion to extracellular matrix substrates, cell migration across such substrates, as well as the signalling output from the associated integrin receptors. Thus, calpain activity regulates both the physical interaction and biochemical communication between cells and the extracellular environment that is vital for normal cell function. Modulation of calpain activity is associated with a number of human diseases, and recent studies have identified calpain activity as an important therapeutic target in several disease areas. These studies have driven the development of in vitro and live-cell-based assays for high-throughput identification and evaluation of calpain inhibitors. However, many of the unique features of calpain activity devalue the physiological relevance of existing assays. In this chapter we describe a modified approach that monitors calpain activity by taking into account several of the factors that control calpain activity and substrate specificity under physiological conditions. The development of such second-generation assays may help to identify more effective calpain intervention strategies.